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1.0 INTRODUCTION

This permit application submitted on behalf of RI Seekonk Holdings LLC is for the construction
of seven apartment buildings for Chapter 40 B affordable housing as the second phase of the
Greenbrier Residential Condominium and Apartment project.  This work shall consist of the
construction of the apartment buildings, roadway and parking lot installation, new sidewalks,
installation of multiple utilities, installation of temporary erosion control measures, and other
associated work.

A map of the project area is shown in Figure 1 – Locus Map.

2.0 EXISTING CONDITIONS
The proposed project is located on two parcels off Fall River Avenue in Seekonk, MA (Book/Page:
24861/322 and 15142/1) that are approximately 16.41 acres and 76.1 acres, respectively. The 76.1-
acre parcel originally consisted of an abandoned gravel-removal operation site and woodlands but
has recently been developed during Phase I of the Greenbrier Project and now consists of a 440-
unit condominium and apartment complex. The 16-acre parcel comprises of an abandoned movie
theater with associated parking lot with woodlands located at the back of the property. There are a
number of existing utilities (both active and abandoned) on this site, including sanitary sewer and
an extensive stormwater drainage system.

Both parcels are located in a Residence R-3 zoning district, which represents residential areas of
low density within the Town of Seekonk. As a part of Phase I of the Greenbrier project, the 76-
acre parcel was presented and approved by the Seekonk Zoning and Planning Board to rezone the
parcel to a Multifamily Development Overlay District. The 16-acre parcel will be presented to the
Zoning and Planning Board for approval as a part of Phase II of the Greenbrier project.

The site located within the 16-acre parcel is relatively flat around the developed portion of the site
with the parking lot sloping from northeast to southwest towards Fall River Avenue. Beyond the
parking lot, the elevation sharply rises to the undeveloped portion of the site, which is mainly
woodlands. There are five isolated wetlands either within or adjacent to the parcel boundary that
receive stormwater runoff from this undeveloped area. These wetlands were flagged by Caputo &
Wick Ltd.

As stated previously, the 76-acre site has previously been developed into a 440-unit condominium
and apartment complex. Stormwater from that development is captured by an extensive drainage
network and discharges to several stormwater BMPs before ultimately discharging to the wetlands
in the vicinity of the site.
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FIGURE 1 – LOCUS MAP
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3.0 SITE PARAMETERS

3.1 Soil Classification
According to the Web Soil Survey, Bristol County, Massachusetts (Northern Part), prepared by
the US Department of Agriculture, Soil Conservation Service, soils underlying and in the vicinity
of the project area consist predominantly of Merrimac fine sandy loam, Pits-Udorthents complex,
and Wareham loamy sand soils (see Figure 2 – Soil Maps).

¶ Merrimac fine sandy loam, 0-3 percent slopes (254A) are typically deep, somewhat
excessively drained soils found within backslopes, foot slopes, and summits.  They are
typically characterized by moderately high to very high permeability, low available water
capacity, deep (> 80”) seasonal groundwater tables, and are classified as hydrologic soil
group A soils.

¶ Wareham loamy sand, 0-3 percent slopes (32A) are typically deep, poorly drained soils in
terrace and foot slope areas.  They are typically characterized by high to very high
permeability, low available water capacity, shallow (0 to 6”) seasonal groundwater tables
and are classified as hydrologic soil group A/D soils.

¶ Pits-Udorthents complex, gravelly (617) areas consist of areas that have been excavated
for sand and gravel. Depth of the excavations range from 5 to 25 feet, and some extend
into the water table. In some areas the water table is at or near the surface. The unit is about
60 percent pits, 30 percent Udorthents, and 10 percent other soils.
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3.2 Subsurface Investigation
A subsurface investigation was conducted specifically to determine soil permeability in the areas
of the proposed stormwater BMPs.  The test pit logs are included in Appendix E.  The following
Table summarizes the test pit results:

Test Pit # Ex.
Ground
Elev
(ft)

Depth to Mottling
(in)

Depth to
Weeping
(in)

Depth to
Standing
Water (in)

Estimated
Seasonal
High
Groundwater
(ft)

TP-1 42.5 Not Observed (45”
Estimated from TP-
2)

Not
Observed

Not Observed Not Observed

TP-2 45.4 45” 76” 64” 41.7
TP-3 48.0 Not Observed Not

Observed
84” 41.0

TP-4 48.0 Not Observed 55” 88” 43.4
TP-5 46.1 Not observed 16” 16” 44.8
TP-6 46.2 Not Observed 25” 25” 44.1
TP-7 40.8 21” 44” Not Observed 39.1
TP-8 40.0 40” 54” 78” 36.7
TP-9 42.5 29” 60” Not Observed 40.1

The estimated SHGW elevation of 43.4 ft from TP-4 was utilized in the design of Basin 1.

The estimated SHGW elevation of 40.1 ft from TP-9 was utilized in the design of Basin 2A.

The estimated SHGW elevation of 36.7 ft from TP-8 was utilized in the design of Basin 2B.

The estimated SHGW elevation of 39.1 ft from TP-7 was utilized in the design of Basin 3.

3.3 Flood Zone Classification
According to the Flood Insurance Rate Map (FIRM) for the Town of Seekonk (Community Panel
Number 25005C0212F, dated 7/7/2009), the project area lies entirely within Zone X (see Figure
3 – FEMA Flood Zones).

¶ Zone X land areas are areas within the 500-year (0.2% annual chance) flood plain.

4.0 PROJECT DESCRIPTION
During Phase II of the Greenbrier project, RI Seekonk Holdings LLC plans to construct seven
apartment buildings for Chapter 40 B affordable housing, containing approximately 240 units, as
well as a community center and associated utility buildings. The development will include the
creation of an internal roadway network, ADA compliant pedestrian sidewalks, state roadway
access, closed drainage systems, municipal water connection, and connection to the Phase I
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wastewater treatment facility. There will be a number of landscaping elements, including plantings
along the internal roadway system as well as adjacent to the apartment buildings.

This Phase of construction will include the installation of three stormwater BMPs (infiltration
basins) which will provide the required recharge and water quality treatment volumes for all
proposed impervious area within the project limits. Pretreatment devices will be used prior to
stormwater entering these BMPs.

This project will increase the overall impervious area within the project limits, however, with the
proposed stormwater BMPs, the net stormwater discharge leaving the site will be reduced.

5.0 MITIGATION METHODS
The following measures will be taken to avoid or minimize disturbances to inland waters, wetland
features and associated jurisdictional areas.

5.1 Soil Erosion and Sedimentation Controls
Soil erosion and sedimentation control issues have been incorporated in the design and
construction planning process of the proposed project.  A compost filter sock barrier is proposed
along the downgradient limits of disturbance; the soil erosion and sedimentation control measures
will be installed prior to the initiation of construction activities.  Once established, these measures
will be monitored weekly and maintained throughout the project until construction activities are
complete.

The erosion controls will serve as the strict limits of disturbance for the project.  No alterations,
including vegetative clearing or surface disturbance, will occur beyond this line.  The limits of
clearing, grading, and disturbance will be kept to a minimum within the proposed area of
construction.  All areas outside of these limits, as depicted on the project site plans, will be totally
undisturbed, to remain in a completely natural condition.  After any significant rainstorm (i.e.
greater than 1”), all sedimentation control measures will be inspected and replaced if failed.

6.0 CONFORMANCE WITH REGULATIONS
The project will occur within portions of various buffer zones associated with various isolated
wetlands located adjacent to the project area.  Any impacts to the buffer zones or resource area
will be minimized to the maximum extent practicable while achieving the project purpose.

6.1 Natural Heritage and Endangered Species Program (NHESP)
After conducting a GIS investigation of the site, it has been concluded that the project area is not
located within any Estimated and/or Priority Habitats as described by the NHESP.

7.0 STORMWATER MANAGEMENT STANDARDS
The project has been designed to meet the Stormwater Management Standards outlined in 310
CMR 10.05(6)(k).  The project’s conformance with these standards is described below.

Standard 1: No New Untreated Discharges – Met
There will be no new untreated discharges to any adjacent wetlands as part of this project.
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Standard 2: Peak Rate Control & Flood Prevention – Met
With the installation of the infiltration basins, the post-development peak discharge rates will be
reduced or increased slightly compared to the pre-development discharge rates for the 2, 10, 25,
and 100-year storms.

Standard 3: Recharge to Groundwater – Met
This standard has been met, the BMPs installed will cumulatively provide much greater
groundwater recharge volume than required.

Standard 4: 80% TSS Removal – Met
With the implementation of deep-sump, hooded catch basins, Stormceptor pretreatment units and
sediment forebays this standard has been met.

Another requirement for this standard is the preparation of a Construction Period Pollution
Prevention Plan.  Please refer to Appendix D.

Standard 5: LUHPPLs
The development will generate more than 1,000 trips per day and therefore is considered a high-
intensity-use parking lot.  The treatment train has been designed to provide at least 44% TSS
removal prior to discharge to the infiltration basins and 80% TSS removal prior to overall
discharge.

Standard 6: Critical Areas – Not applicable

Standard 7: Redevelopment Projects – Not Applicable

Standard 8: Erosion and Sediment Control – Met
Soil and erosion control shall be provided during construction by means of compost filter sock and
catch basin inlet devices as described earlier in the report.  The Construction Period Pollution
Prevention Plan has been included in Appendix D. The Construction Period Pollution Prevention
and Erosion & Sediment Control Plan is attached to the Notice of Intent.

Standard 9: Operation and Maintenance Plan – Met
The Operation and Maintenance (O&M) Plan for the post-construction BMP’s constructed under
this project can be found in Appendix A.  Implementation of the O&M plan for this project shall
be the responsibility of the RI Seekonk Holdings LLC.

Standard 10: Illicit Discharges – Met
There are no known or suspected illicit discharges to the proposed stormwater conveyance system.

In summary, the project does not qualify as a limited and a redevelopment project, so the project
must meet all of applicable the Stormwater Management Standards.  This project meets Standards
1, 2, 3, 4, 5, 8, 9, and 10; standards 6 and 7 are not applicable to the project.
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8.0 DRAINAGE ANALYSIS

8.1 Overall Watersheds
The project includes installing new catchment and conveyance structures located and sized to
capture and convey storms up to and including the 25-year storm event. It will also incorporate
stormwater pretreatment measures and BMPs to provide water quality treatment of stormwater
runoff. BMP selection was based on a variety of factors, including available land area, topography,
underlying soil conditions, groundwater proximity, and vicinity of wetlands.

As the majority of the project area is currently undeveloped, BMPs were sized to prevent the
increase of stormwater flows due to the large expansion of impervious area throughout the site. A
large portion of stormwater flow that previously entered the existing drainage system at the 800
Fall River Avenue parking lot will be captured and routed to the proposed BMPs. Refer to
Appendix C for existing and proposed Watershed Plans.

8.2 Proposed Conditions Watershed Analysis
The proposed conditions hydrologic analysis was performed using the Soil Conservation Service
Technical Release 55 (SCS TR-55) methodology, using HydroCAD Version 10.0. The 2, 10, 25,
and 100-year storm events were modeled for a 24-hour, Type III storm.

The stormwater management system for the project has been designed so that the post-
development conditions result in no increase or a negligible increase to peak runoff rates to the
adjacent wetlands or parcels.  There is a slight increase in flow during the 2, 10 and 25 year storm
events.  These increases are considered negligible and will not result in any negative impacts to
the wetland.  The 100 year storm results in a slight increase in flow and volume.  The increased
volume was compared with the area of the receiving wetland to approximate the increase in depth
due to this volume.  It was determined that the increase in volume will result in a negligible
increase in depth.  Therefore the impacts of the 100 year storm will not result in any negative
impacts to the wetlands or cause any downstream flooding.

Storm Event 2 Year 10 Year 25 Year 100 Year
Development

Condition Pre Post Pre Post Pre Post Pre Post

Wetland 1 0.00 0.00 0.00 0.00 0.01 0.03 0.13 0.23
Wetland C 0.00 0.41 0.00 1.06 0.01 1.64 0.10 2.92
Wetland D 0.00 0.03 0.00 0.29 0.00 0.66 0.07 1.61
Wetland N 0.00 0.00 0.00 0.04 0.02 0.21 0.34 0.90
Wetland M 0.00 0.00 0.00 0.00 0.02 0.00 0.16 2.23
Showcase 20.66 9.72 35.39 18.78 46.97 26.17 70.39 41.67
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8.3 Groundwater Recharge

The Required Recharge Volume equals a depth of runoff corresponding to the soil type times the
net impervious areas covering that soil type at the post-development site.

Rv = F x impervious area

Rv = Required Recharge Volume, expressed in Ft3, cubic yards, or acre-feet
F = Target Depth Factor associated with each Hydrologic Soil Group
Impervious Area = net pavement and rooftop area on site

The groundwater recharge was calculated using a Target Depth Factor of 0.6 for Hydrologic Group
A soils.

BMP NAME

Groundwater Recharge Required & Provided
Ex. Imp. Area
to Remain
(s.f.)

New Imp.
Area (s.f.)

Recharge
Required
(c.f.)

Recharge
Provided
(c.f.)

Recharge
Deficit
(c.f.)

Overall Site 0 334,630 16,732 30,307 -13,575
Project 0 334,630 16,732 30,307 -13,575
Please note that in the Recharge Deficit/Surplus Column, positive values represent deficit recharge
volumes, while negative values represent surplus.

All BMPs were sized using the “Static” method. The “Static” method assumes that there is no
exfiltration until the entire recharge device is filled to the elevation associated with the Required
Recharge Volume.

Recharge Calculations are included in Appendix B.

8.4 Water Quality Volume

The required water quality volume can be calculated using the following formula:
VWQ =  (DWQ/12 inches/foot) * (AIMP * 43,560 square feet/acre) Equation (1)

VWQ = Required Water Quality Volume (in cubic feet)
DWQ = Water Quality Depth: one-inch for discharges within a Zone II or Interim Wellhead
Protection Area, to or near another critical area, runoff from a LUHPPL, or exfiltration to soils
with infiltration rate greater than 2.4 inches/hour or greater; ½-inch for discharges near or to other
areas.
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Impervious Area and Required Water
Quality Volume WQV Provided

Imp.
Area
(sf)

WQV
(cf) WQV (cf)

WQV
Deficit

(cf)
Watershed A
(Captured &

Treated)
327,594 27,300 30,307 -3,007

Watershed B
(Not Captured) 7,950 586 0 586

Totals 334,630 27,886 27,145 -2,421

Water Quality Volume Calculations are included in Appendix B.

8.5 Drawdown

The same infiltration rate that is used for sizing the infiltration BMP was used to confirm that the
BMP will drain completely within 72 hours. The following formula was used:

))(( AreaBottomK
RvTimedrawdown =

Where:
Rv = Storage Volume
K  = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods, use Rawls
Rate (see Table 2.3.3).
Bottom Area = Bottom Area of Recharge Structure

Provided BMP Drawdown

BMP Name K (in/hr)
(Table 2.3.3)

Drawdown
(Hours)

Infiltration Basin 1 2.41 17.4
Infiltration Basin 2 2.41 16.1
Infiltration Basin 3 2.41 8.9

Drawdown Calculations are included in Appendix B.
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8.6 Groundwater Mounding Analysis

A mounding analysis was performed, as the estimated seasonal high groundwater elevations are
within four feet of the bottom of both infiltration basins.  The analysis can be found in Appendix
B.  The results of the mounding analysis indicate that the mound does not reach the infiltration
basin bottom and therefore the credit for stormwater recharge is valid.

9.0 CONCLUSION
Phase II of the Greenbrier Residential Condominium and Apartment Community will develop two
parcels to provide a significant amount of Chapter 40 B affordable housing in the town of Seekonk.
It will also provide significant aesthetic benefits both for the tenants themselves, as well as the
broader community, as the project area encompasses a former gravel-removal operation that had
been previously abandoned.

As part of the project, the proposed stormwater management system has been designed in
compliance with the Massachusetts Stormwater Handbook. The site design proposes the use of a
number of effective and context-appropriate stormwater best management practices (BMPs) that
will provide in excess of the groundwater recharge and prescribed water quality volume
requirements for the site.



Figure 2
Soils Map





http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
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